Separation of ownership and control plays a significant role in determining the agency cost, and there are many consequences of this agency problem. The control-enhancing mechanisms enhance control of controlling shareholders who expropriate small shareholders. Controlling shareholders are different in different countries; majorly, family firms are controlling firms in Pakistani context. The use of control-enhancing mechanism is rampant in emerging economies, and even some developed countries, related research especially in Pakistan requires evidence. This study exhibits a pooled cross-sectional analysis of listed companies in Pakistan between 2005 and 2016. In this research, we have examined the influence of control-enhancing mechanisms on firms' earnings management and which mechanism (pyramid control, multiple control chains, and cross-holding control) is significantly influencing the earnings management of firms. We have analyzed both types of earnings manipulation techniques (accrual and real earning management). Our results explicate that the pyramid control and multiple control chain mechanisms are significantly positively related to the accruals earning management and real earnings management, unveiling that firms with these controls manipulate earnings with discretionary accruals as well as with real activity manipulation. Real activity manipulation enhances firms to overproduce the inventory (decreasing the unit price) and to reduce the discretionary expenses (increasing the reported earnings).
Introduction
Earnings management is an essential phenomenon in literature these days. Many studies are focusing on this phenomena in different perspectives (Roychowdhury 2006; Cohen and Zarowin 2010; Banko et al. 2013; Li and Liao 2014; Li et al. 2011; Mindzak and Zeng 2018) . The ownership concentration is also studied expansively in the literature (La Porta et al. 1999; Claessens et al. 2000) . Notably, the effect of ownership concentration on earnings management activities of firms is not comprehensively studied, and the literature still needs understanding in this particular area. Some of the studies have focused on this area recently (Brown et al. 2017; Bao and Lewellyn 2017; He and Kyaw 2018) .
The concentration of ownership is widespread in economies where there is inadequate legal protection of the rights of minority shareholders. In these economies, disagreement between managers and shareholders minimizes when management gains control (La Porta et al. 1998) . Though, the largest shareholders' control over firms' management intensifies the conflict of interest between majority and minority shareholder (Gedajlovic and Shapiro 2002) . The sentiment of Berle and Means (1932) of widely dispersed ownership in corporations is not predominant in developing and developed 2 of 23 countries (Claessens et al. 2000; and Holderness et al. 1999) . Indeed, an essential number of firms are controlled by large shareholders in many countries, including developed ones.
The first empirical research on ultimate control is conducted by La Porta et al. (1999) , they investigated the chain of ownership in firms which have voting rights more than their cash flow rights. The findings insinuated that the largest shareholder benefits from the separation of ownership and control rights in firms. Another study of Claessens et al. (2000) conducted the same research in East Asian countries incorporating Thailand, Taiwan, Singapore, Philippines, Malaysia, South Korea, Japan, Indonesia, and Hong Kong. This study investigated the ultimate ownership of 2980 listed firms in these countries. The findings inferred that there are plenty of discrepancies in the ownership of these countries and the spread between ownership and control rights is very high, sanctioning the control of the significant percentage of stock market capitalization in the hands of a small number of families. Moreover, the literature explained that ingrained controlling shareholders exploit the rights of minority shareholders significantly (La Porta et al. 1999; Kaul et al. 2000; Fan and Wong 2002; Claessens and Fan 2002; Ducassy and Guyot 2017) . The concentrated ownership of countries with the weak legal system is negatively associated with the interests of minority shareholders (La Porta et al. 2000) . In these countries, minority shareholders bear the risk of being expropriated by large shareholders who gain voting rights over cash flow rights (La Porta et al. 1999) .
The fundamental motivation of this study is the ownership structure and concentrated family control of Pakistani firms. The ownership structure of Pakistani firms is distinctive, and it is immensely concentrated because a large number of firms are allied with business groups. A wide-ranging review of the literature reveals that empirical work in the context of Pakistan has focused on different aspects like family business groups and their tunneling activities in Pakistan (Ikram et al. 2005) , ownership concentration in business groups and their earnings management activities (Bhutta et al. 2016) , effect of ownership structure on financial distress of firms (Uddin et al. 2017) , dividend payout policy (Ahmad and Javid 2010) , capital structure of firms (Butt and Hasan 2009) ; corporate social responsibility of firms (Malik et al. 2017 ) and firm performance . However, to the best of knowledge, the control-enhancing mechanisms (pyramid structure, multiple control chains, and cross holdings) and its impact on real and accrual earnings management has not been in focus in Pakistan before.
In recent decades, emerging markets are reconstructing and developing economically at a higher pace. Despite these developments, academic research has suspected the reported earnings of firms and their financial information published publicly (Wang and Yung 2011; Li et al. 2011) . Accordingly, earnings management is a recent concern of regulatory organizations all over the world. Chen et al. (2007) have emphasized that earnings management activities in firms can threat corporate partnerships and foreign investment foreseen in the firm. Klein (2002) ; Peasnell et al. (2005) have outlined in their studies that firms' corporate governance mechanism and its quality determine variations in earnings management activities in the firm. This research is underpinned on the agency theory which suggests that the managers and shareholders have conflicting goals because they have separated the ownership and control rights among them (Ball 2013) . Because of the divergence in their interests, it is pretty evident that managers will use their discretion to make earnings seem near the target level so that they can achieve self-interested objectives and benefits of control (Jiraporn et al. 2008) . To achieve the targeted earnings, managers use different techniques such as real earnings management and accruals earnings management. The accruals earnings management includes the change in accounting methods used for estimating different accounts like depreciation methods, and real earning management includes the delay in reporting the real activity transactions of the firm like research and development expenditure.
Firstly, this paper analyzes the proportion of different ownership types (family ownership, state ownership, managerial ownership, foreign ownership, institutional ownership, widely held firms) firms have in Pakistan. Secondly, this paper analyzes the number of firms who are using these control-enhancing mechanisms which are maneuvers that provide controlling shareholders the control rights above their cash-flow rights. Voting rights and cash flow rights are being used to measure the control and ownership of firms. We calculate voting rights and cash flow rights as explained in this scenario. For example, there are two firms, firm A and firm B. The A family holds 20% shares of firm A and firm A holds 15% shares of firm B, the cash flow right of family in firm B is 3% (the product of two percentages), and voting right is 15% (which is the weakest link in the chain of control). Thirdly, this paper analyzes the impact of control-enhancing mechanisms on accruals and real earnings management activities of firms.
We define the firm as held through a pyramid structure when the firm is owned through another firm which is not entirely held by the largest shareholder. We define the firm as a cross-holding firm when Firm A directly or indirectly controls its shares. We define the firm as held via multiple control chains when the ultimate owner controls the firm through two or three different firms to increase its voting rights. Additionally, the Jones model (1991), the Dechow et al. (1995) , and Kothari et al. (2005) model are used to measure accruals earnings management because these models are predominant in capturing earning management in prior studies. Following Cohen et al. (2008) , We measure real earning management by using the model of (Roychowdhury 2006) .
The findings suggest that the most common control-enhancing mechanism in Pakistan is pyramidal control. A minimal number of firms opt other mechanisms as multiple control chains and cross holdings as a control-enhancing mechanism in Pakistan. The effect of pyramid structure on real earnings management and accruals earnings management was analyzed separately. The findings suggest that the pyramidal structure motivates the firms to engage in real earnings management and accrual earnings management activities in Pakistan.
The sections of the paper are organized as follows: The second sections describe the literature review on ownership concentration, ultimate control of firms, control-enhancing mechanisms, and earnings management activities of firms. The third sections provide the methodology opted for this paper. The fourth sections explain the empirical results and implications of this study. The last sections describe the conclusion and ideas for future research.
The Literature Review and Hypothesis Development
Manifold studies have analyzed the ownership concentration and control-enhancing mechanisms firms use to gain control rights in excess of ownership rights, i.e., (La Porta et al. 1998 Shleifer and Vishny 1986; Claessens et al. 2000; Faccio and Lang 2002) . La Porta et al. (1998) found that averagely 46% of ownership is owned by the three largest shareholders (median 45%) in the world. La Porta et al. (1999) have explained that only 36% of the largest firms in wealthy economies of the world are widely held, and these countries have substantial shareholder protection rights. In developing economies, very few of the companies are widely held; hence developing countries with weak shareholder protection rights have largely concentrated ownership in firms. Most of the firms have a controlling shareholder, e.g., a family, a business group or state (La Porta et al. 1999) . In many countries, a person or a family associated with a group of other businesses controls the majority of shares of the firm, which is referred to as business groups. The literature has described different mechanisms, which firms use to enhance their control, such as pyramid structures, multiple control chains, and cross-holding firms. Ample literature has suggested that pyramid among other control-enhancing mechanisms is prevailing all over the world.
In the context of Pakistan, the following studies have studied the ownership structure of firms and their impact on different performance and efficiency variables of firms. Uddin et al. (2017) have studied the impact of ownership structure on firms' financial distress, Iqbal et al. (2014) has studied the family business groups of Pakistan and their tunneling activities, Bhutta et al. (2016) have studied the ownership concentration, client importance, and earnings management in Pakistan. Very little literature exists on the control-enhancing mechanisms (pyramid, cross holding, and multiple control chain structure) and its impact specifically on earnings management (accrual and real earnings management) in Pakistan.
The literature on earnings management indicates that earnings management is caused by agency problems. The conflict of managers and shareholders (Type-I agency problem) predicts that accounting earnings are managed by managers to dodge external shareholders about the performance of firms. Particularly, managers are involved in earnings management when their compensation is aligned with the performance of firms and when firms want to avoid the violation of debt covenant contracts (Evans and Sridhar 1996; Hayn 1995; Dye and Verrecchia 1995; and Watts and Zimmerman 1986) . Klein (2002) has defined earnings management as "the practice of distorting the true financial performance of the company." Healy and Wahlen (1999) explained that earnings management happens when managers use their discretion to either affect transactions based on accounting values or misinform the stockholders about the actual financial performance of a firm through shaping transactions in financial reports. This shaping of transactions in financial reports leads to earnings management. Many researchers have been focusing on the research on earnings management in the firms with complex ownership structure (Kim and Yi 2006; Jungeun et al. 2012; and Beuselinck and Deloof 2014) . Byun et al. (2013) explained the motivations for these business groups to manage earnings, which comprises the divergence in control and cash flow rights within the pyramid group, group level control issues as well as firm-level considerations, industry structure of the group, and the presence of banks in a business group. These motivations explain that business groups have more opportunities and tools to manage their earnings with a minimum chance of being detected due to their complex nature. In Pakistan, most of the firms belong to business groups owned by families.
According to literature, the use of control-enhancing mechanisms and concentration in voting rights are related with earnings management in two distinct ways. Firstly, as explained by entrenchment theory, the controlling shareholders have motivations to be involved in opportunistic earnings management to enjoy the private benefits by using pyramid control. The large shareholders extract private benefits (type-II agency problem) by enhancing their control in firms with small fractions of equity ownership. In this way, the quality of reported information is declined to cover the impacts of expropriated wealth and losses caused by extracting private benefits. Secondly, the alignment theory explains that concentration of ownership motivates the owners and managers to focus on long term investment horizon and less focused on short term and immediate profits. Hence, as the separation of ownership and control decreases, the conflict between managers and owners declines, so firms' practice of earnings management decreases due to more and better results expected by owners (Jung and Kwon 2002) . Leuz et al. (2003) ; Kim and Yi (2006) demonstrated the phenomena where the protection of investors is weak and reduced, companies with undue separation of ownership and control practices earnings management for sure. Generally, the controlling family controls each affiliate via a pyramidal structure or reciprocal share agreement. The important decisions among affiliates come from the controlling family rather than from professional management (Jungeun et al. 2012) . Sarkar et al. (2013) have examined the effect of the complexity of ownership structure on earnings management and pronounced that firms affiliated with ownership groups (pyramidal groups) have a U-shaped relationship with earnings management activities. Additionally, some studies have studied the cross-holding mechanisms for enhancing the control (Yakura and Guo 2009 ) and explained the impact of cross-holding structure in Chinese firms. They suggested some drawbacks of cross-holding mechanisms as (i) over-inflation of capital; (ii) cross shareholding create problems in corporate governance like helplessness of shareholders to monitor the company's management, which fosters the control of insiders; and (iii) it also leaves negative impact on the capital market. These drawbacks of cross-holding structure foster the manipulation of share prices in the market which can dodge external investors. Hence, the cross-holding structure (because of enhanced insider control) can also motivate investors to get involved in both types of earnings management. Li and Liao (2014) and Li et al. (2011) explained that emerging markets are more apt to earnings management in firms than developed markets. Chang (2003) specified that families and ultimate shareholders hold more shares of firms with assuring returns and profits based on the inside information of intragroup transfer to affiliates. Bebchuck et al. (2000) have revealed that owners with controlling power extract personal benefits and encourage opportunistic behavior at the expense of minority shareholders (Type II agency problem). The excessive separation of ownership and control diminishes the pressure from the financial market about maximizing the firms' value, and managers are less attentive to the results (Klassen 1997) . Briamonte et al. (2017) have recently studied the relationship of pyramidal ownership with earnings management in Italy. The principal findings of this study refer to the higher probability of adopting earnings management behavior in pyramidal ownership firms than non-pyramid firms. Bhaumik and Gregoriou (2010) ; Chen et al. (2011) and Aharony et al. (2010) have emphasized that managers often use accruals earnings management to maximize managerial compensation, and they use real earnings management to attract more capital at low cost and confiscate benefit from the minority shareholders.
Type I and Type II agency problems both lead to earnings management, but the purposes and technique to be used are different. In Type I agency problems, managers use discretionary accruals to manage earnings to get rid of the violation of debt covenants and maximize the compensation. In type II agency problems, the controlling shareholders use real earnings management to usurp minority shareholders' rights and to magnetize outside shareholders at low cost of capital. When firms use pyramid control, the cash flow and control rights will be highly deviated, and controlling shareholders can make risky decisions. For example, the decrease in the share price of an affiliate may not have high impact on controlling shareholders, but it will have impact on the affiliated firm's cash flows (Malan et al. 2012) . Mindzak and Zeng (2018) have studied the relationship of pyramid owned firms with real and accrual-based earnings management in Canada. They have reported that firms with higher separation of ownership and control are positively associated with real earnings management. Additionally, intra-group transactions, except internal financing, lead to more accrual and real earnings management.
Based on the above discussions we hypothesize:
Hypothesis 1a. Pyramid structure has a positive impact on real earnings management activities of firms in Pakistan.
Hypothesis 1b.
Multiple control chains structure has a positive impact on real earnings management activities of firms in Pakistan.
Hypothesis 1c. Cross-holding structure has a positive impact on real earnings management activities of firms in Pakistan.
Hypothesis 2a.
Pyramid ownership has a positive impact on accrual earnings management activities of firms in Pakistan.
Hypothesis 2b.
Multiple control chains structure has a positive impact on accrual earnings management activities of firms in Pakistan.
Hypothesis 2c.
Cross-holding structure has a positive impact on accruals earnings management activities of firms in Pakistan.
Data and Research Methods

Sample Selection and Data Sources
The preliminary sample of this paper contains all firms listed on the Pakistan Stock Exchange (PSX) from the analysis period of 2005 to 2016. Additionally, financial firms are not included in the sample because of different regulations, industrial settings, and risk. Firms must be listed for one year to be included in the sample each year. The firms which are delisted in any part of the period are excluded. Firms which have missing data on ownership structure, control-enhancing mechanisms, and earnings management are also excluded from the sample. The sample extracted consists of 3624 firm-year observations for the data of ownership concentration and control-enhancing mechanisms. This data is extracted from the balance sheet analysis published by the State Bank of Pakistan. The data on ownership types and their pattern of shareholding determine the control-enhancing mechanism they are using, so these data are collected from the annual reports of the firms. Annual reports are the most reliable source to collect data and information about firms. Table 1 explains the classification of firms which are part of analysis in this study. In Pakistan, family ownership is widespread in firms; we include family ownership in our study as a dummy variable, which equals to one if the family has 20 or more percentage of ownership and is the largest shareholder of the firm having a family member as a representative on board, otherwise zero.
• Foreign ownership (FORO)
Foreign ownership is quite uncommon in Pakistan because there is a small number of foreign firms working in Pakistan, but they are part of ownership concentration through holdings in different company shares. We measure foreign ownership as dummy variable equals to 1 if a foreign investor or foreign firm is holding 10% or more in the shares of the firm, otherwise zero.
•
Institutional ownership (INSO)
Institutional ownership usually defined as ownership by institutions, we used a dummy variable equal to 1 if 5 or more percentage of the firm's shares are owned by institutions (mutual funds, pension funds, insurance companies, investment firms, endowments, privately held firms, or any other firm providing services of managing funds on behalf of others), otherwise zero. Prior studies suggested that shares held by fund companies are a better proxy to measure institutional ownership (Guo and Ma 2015) .
•
Widely held (WIDO)
There are several firms which are widely held in Pakistan; we include widely held firm in our study to analyze the percentage of firms widely held in the country. We measure widely held firms as a dummy variable equal to 1 if firms' shares are widely held at the control threshold which is 20%, otherwise zero.
State-owned (STAO)
In Pakistan, there are a number of firms whose shares are held by the government of Pakistan, we include state ownership in our study which is calculated as a dummy variable, which is equal to 1 if 20 or more percentage of the firm's shares is held by government or any government-owned institute or agency, otherwise zero.
•
Managerial ownership (MANO)
Managerial ownership is quite prevailing in Pakistan; we include managerial ownership as a dummy variable equal to 1 if the CEO, board chairman, or vice-chairman, or managers hold 20 or more percentage of shares in the company, zero otherwise.
Calculation of Cash Flow Right and Control Right
Cash flow rights define corporate ownership, and voting rights define corporate control in the firms. We measure cash flow and control right of the firms by scrutinizing all the shareholders who control more than 5% of the votes. In most of the firms, business entities, financial institutions, and families are the majority shareholders of the firms. We trace their owners, owners of their owner, by studying the pattern of shareholdings of the firms and the footnotes of financial statements. The ownership and control structure in Pakistan is very complex and linked enormously; Figure 1 depicts the example of a family owned businesses and its ownership and control links with its associated companies and subsidiaries.
•
Pyramidal structure (PYO)
The pyramid structure is defined as when an ultimate owner (family, business organization, financial institute) controls a firm (A) indirectly by holding the shares of the firm (B), that owner does not entirely control. For instance, if a family owns firm A by 15%, firm A owns firm B by 20%, then family controls firm B indirectly through Pyramid structure at a 10% threshold. If we calculate the cash flow rights and voting rights of this family in firm B, then cash flow rights are the product of both percentages (0.15 × 0.20 = 0.03 or 3%), and voting rights are calculated as the weakest link in the chain (15%). The family has 3% cash flow rights, and 15% of voting rights in firm B, this discrepancy between ownership and control affects the firms' objectives. Though, at a threshold of 20%, we would define firm B as a widely held firm which is controlled directly by firm A without any pyramid structure. Appendix A Figure A1 represents the typical pyramid structure in Pakistan. Figure 1 . The example of complex ownership and control chain structure of a family in Pakistan.
• Multiple control chains structure (MCH)
Multiple control chain structure is defined as when a firm is controlled through multiple channels or links; each link includes at least 5% of the voting rights. For instance, in the pyramid structure example, assume that firm B is also directly controlled by family by 12%. Now the firm B is controlled through two links; one is the direct ownership link (12%), another is the indirect ownership via firm A (15%). Now the cash flow rights and control rights of the family in firm B are 15% (3% indirect 12% direct) and 27% (15% indirect 12% direct) respectively. Additionally, multiple control chains structure can also exist without pyramid situation. For instance, firm X controls firm Y by 10% and firm Z by 100%, firm Z controls 15% of firm Y. Now in this chain, firm Z is entirely controlled by firm X, and there is no pyramid holding. However, firm Y is controlled through two chains of firm X and firm Z having voting rights of 25% (0.10 0.15% × 1 = 0.25 or 25%). Now this situation fulfills all three conditions of multiple control chain structure. (1) There is an ultimate controlling owner of firm Y at 20% threshold, (2) firm Y is controlled through multiple links. (3) All links involved are more than 5% of control rights.
Cross-holding structure (CHO)
The cross-holding structure of a firm is defined as when a firm directly or indirectly holds its stocks by at least 20% level. For instance, when firm A owns 20% stake in firm B, and firm B owns a 20% stake in firm A, then firm A is controlled through a cross-holding structure at 20% threshold.
Measurement of Earnings Management
Earnings management is generally captured in two dimensions. One is accruals earnings management, and another is real earnings management. Accruals earning management is when firms use discretionary power in selecting different accounting methods (such as depreciation) to manipulate earnings. The real earnings management in which firms make real transactions to delay in recording the significant expenses to report higher earnings or the delay in recording the revenue to report lower earnings, it depends on the purpose of managers who either want earnings to be overestimated or underestimated. We have included both dimensions of earnings management in our study to analyze the impact of ownership concentration and control-enhancing mechanisms on accruals and real earnings management activities of firms.
Accruals Earnings Management (AEM)
Discretionary accruals are managed by managers of the firm to manipulate earnings positively or negatively. It depends on the managers who either want to overstate or understate the earnings. Usually, overstatement occurs when they want to raise prices of shares, deceive the shareholders for a better picture of firms, and to make up the perception of investors to issue new shares in the future. Understatement occurs when they want to avoid regulatory costs. So, following (Jiambalvo et al. 2002; Warfield et al. 1995; and Becker et al. 1998) , we capture understatement and overstatement by taking the absolute value of discretionary accruals. For calculation of discretionary accruals, we need aggregate accruals first. So, following (Klein 2002; Xie et al. 2003; Huang et al. 2007; Jaggi and Leung 2007) , we measure aggregate accruals of the firm by cash flow approach as follows:
where TA it is total accruals of the firm i in year t, Income it is the earning before extraordinary or abnormal items for the firm i in year t, CF it is the cash flow from the operation of the firm i in year t. Hribar and Collins (2002) have explained that the cash flow approach of calculation total accruals is better than other methods. Now we take total accrual as the dependent variable in the Jones model (1991), which explains the non-discretionary accruals. We take the absolute value of residual as the first proxy of discretionary accruals to measure accruals earnings management. The Jones model (1991) is as follows:
where, TA it is total accruals of firm i in year t, A it−1 is the total assets of firm i in year t − 1, ∆Sales it is the change in sales of the firm i in year t, PPE it is the amount of property plant and equipment of the firm i in year t, and ε it is the residual of the firm which defines the discretionary accruals.
We have used the second proxy of accruals earnings management by using the modified Jones model given by Dechow et al. (1995) , which is the modified version of the Jones model. We describe the model as follows:
where, TA it is the total accruals of firm, A it−1 is the total assets of the firm in year t − 1, ∆REV it is the change in revenues of firm, ∆AR it is the change in accounts receivable of the firm, PPE it is the amount of property plant and equipment of the firm, ε it is the discretionary accruals of the firm, and it is used in this study to predict accruals earnings management. We have used third proxy of calculating accruals earnings management by using the model of Kothari et al. (2005) , which is as follows:
where, there is only one variable added in the modified Jones model, ROA it−1 which is the return on assets of the firm in year t − 1. We use the absolute of residual as a proxy of accruals earnings management. Kothari et al. (2005) shows the discretionary accruals estimated by Jones and the modified Jones model may include rigorous estimation error in discretionary accruals as these models ignore the impact of earning performance. So, we have used all three famous measures on accruals earnings management in our study. To model the effect of controlling mechanisms on accruals earnings management we have used multiple regression analyses controlling the year and industry effects, as follows:
Measurement of Real Earnings Management
Cohen and Zarowin (2010) have explained that real earning management is the intentional act of managers that distract firms from standard practices. Several real earnings management measures are used in the previous literature as abnormal loss or gain from the sale of assets (Gunny 2009 ), abnormal research and development expenditure (Zang 2012; Roychowdhury 2006; Gunny 2009 ) and unexpected cash flow from operations (Roychowdhury 2006) . We followed (Cohen et al. 2008; Roychowdhury 2006) and used the proxy of real earnings management through cutting expenses on discretion by overproduction. Firms produce more than the required units to reduce per unit cost and to increase their earnings. Firms also reduce their expenses like research and development expenditure to increase the earnings in the short term, but cutting research and development expenditure will harm the firm in the long term (Cohen et al. 2008 ).
PROD t A t−1
where, PROD t is the sum of the cost of goods sold in the current year and change in inventory from previous to current year, A it−1 is the total assets of the firm in year t − 1, Sales t is the net sales of the firm in the current year, ∆Sales t is the change in net sales from the previous to current year, ∆Sales t−1 is the lag of change in sales. The residual of this model represents the abnormal production cost which is used as a proxy of real earnings management in this study. We have used the second proxy of earnings management through discretionary expenses. Following the model used by Sun and Rath (2010) we estimated the model as follows:
where DISEXP t is the discretionary expenses which are calculated as other operating expenses which includes R&D expenses, selling, general and administrative expenses, advertising expenses, and other general expenses. All other variables are explained previously. We have used the residual of this model as a proxy of real earnings management which represents the abnormal discretionary expenses of the firm. We also multiplied by abnormal discretionary expenses by −1, in order to capture the amount reduced in discretionary expenses to increase the earnings. We have used third proxy of real earnings management as the sum of overproduction and discretionary expenses (the above two proxies) to get the total real earnings management implied by the firm. To employ the effect of controlling mechanisms on real earnings management we have used multivariate regression analysis controlling year and industry effects as follows: Control variables are the factors analyzed by prior studies to be related with earnings management (Rangan 1998; Shivakumar 2000; Roychowdhury 2006; Ball and Shivakumar 2008; Cohen and Zarowin 2010; Choi et al. 2011; Banko et al. 2013; Wongsunwai 2013; Achleitner and Braun 2014) . Following them, we have used the firms' age, firms' loss, growth in sales, size of firm, leverage, return on asset, and cash flow from operation as a control variable in this study. Age of firm (AGE) is measured as the number of years the firm has operated from its year of incorporation till present, the firms' loss is a dummy variable equal to one if the firms' net income is negative, otherwise zero. Growth in sales (sales growth) is measured as the change in sales of the firm, size of firm (SIZE) is calculated as log of total assets of the firm, leverage (LEV) is measured as the sum of the current and long-term liabilities deflated by total assets of the firm, return on assets (ROA) is measured as the ratio of net income to total assets of the firm, cash flow from operations (CFO) is measured as the log of cash flow from operations. Appendix A Table A1 represents the measurement of main variables used in the study. Table 2 presents the descriptive statistics of the variables used in this study. ABSDAMJ, ABSDAK, ABSDAJ are discretionary accruals which are measures of accruals earnings management using the modified Jones, Kothari and Jones models respectively. ABSOVP, DISEXP, and TREM are overproduction, discretionary expenses, and total real earnings management, which are measures of real earnings management. The mean values show that on average firms have higher accruals earnings management than real earnings management. The mean value of PYO 0.3470 shows that on average 43% of firms in Pakistan are using pyramidal ownership to intensify their control in firms. The mean value of MCH (0.1026) shows that 10.26% of firms are using multiple control chains to improve their control and 0.0943 shows that 9.4% of firms are using cross-holdings ownership to enhance control. Mostly, the firms in Pakistan are owned through pyramid structures, and this is aligned with the result of other studies in developing markets (Claessens et al. 2000; Lemmon and Lins 2003) . Age, firm loss, sales growth, size, leverage, CFO, and ROA are used as control variables in this study. Table 3 shows the correlation coefficient of the variables used in the study. The proxies used for accruals earnings management and the real earnings management are related to each other, but we have used them in separate models, so it is not a problematic value for the model. With all other variables, there is no significant correlation coefficient, so there is no multicollinearity in the model. We have also reported variance inflation factors of the models in the tables. The table also indicates that pyramidal ownership of firms is positively and significantly associated with the size of the firm, noting that large firms do more pyramiding than small firms. Pyramidal ownership is also significantly positively associated with the cash flow of the firm, indicating that pyramid owner firms have more cash flows available in hand than non-pyramidal firms. The total real earnings management and pyramidal ownership are positively and significantly associated with each other, depicting that pyramid owned firms do total real earnings management. Table 4 represents the proportion of firms in Pakistan who have a particular type of ownership structure. It also shows the proportion of firms using control-enhancing mechanisms. In Pakistan, almost 80% of the firms have family ownership 15.2% of firms are owned through foreign ownership, Institutions are holding around 43.2% of firms, only 3.2% of the firms are widely held, state and managers holding 3.3% of firms own 3.9% of the firms. The most common control-enhancing mechanism is pyramidal structure, which is 43.7%, multiple control chains and cross-holding mechanisms are being used by 10.2% and 9.4% of the firms in Pakistan respectively. Table 4 . Ownership and control-enhancing mechanism proportions in Pakistan. 
Empirical Results and Discussion
Ownership Type Proportion of Firms
Control-Enhancing Mechanisms Proportion of Firms
Pyramid control mechanism (PYO) 0.437 or 43.7% Multiple control chain mechanism (MCH) 0.102 or 10.2% Cross-holding mechanism (CHO) 0.094 or 9.4%
Note: This Table 5 shows the empirical results of accruals earnings management by the modified Jones model (1991), Jones model (1991) and Kothari et al. (2005) model respectively. The coefficients of PYO and MCH are positive and statistically significant in relationship with accruals earning management. It is aligned with the notion that firms with pyramid ownership structure and firms which are controlled through multiple channels engage in accruals earnings management than other firms which are not following these mechanisms to enhance control. However, the cross-holding structure is not significantly affecting the accruals earnings management proxies, which represents that firms with cross-holding mechanisms do not involve in earnings management through discretionary models. Additionally, the size of the firm is negatively and significantly related to accruals earnings management representing that larger firms are less involved in earnings management through discretionary accruals. According to Wang (2006) ; Chan et al. (2014) and Achleitner and Braun (2014) the larger firms face administrative costs and try not to engage in accruals earnings management activities. Firms with higher leverage, high cash flows from operations and a higher return on the asset are positively and significantly associated with accruals earnings management, meaning that these firms do earnings management through discretionary accruals. Firms' age, sales growth, and loss of firms are insignificant in relationship with accruals earnings management in Pakistan, representing that these variables are not statistically significant with accruals earnings management. All the proxies of earnings management have similar results and we have used these proxies to check robustness of the results. Note: This table exhibits the results of impact control-enhancing mechanisms (pyramid structure (PYO), multiple control chain (MCH) and cross-holding structure (CHO)) on firms' accruals earnings management, which are used as main independent variables in this study. Accruals earnings management measured by the modified Jones model (1995), Jones model (1991) and Kothari et al. (2005) model represented as ABSDAMJ, ABSDAJ, and ABSDAK respectively, which are used as main dependent variables in the study. We have used firms' age, firms' loss, growth in sales, size of firm, leverage, return on asset, and cash flow from operation as a control variable in this study. Age of firm (AGE) is measured as the number of years firm has operated from its year of incorporation till present, firms' loss is a dummy variable equals to one if firms' net income is negative, otherwise zero. Growth in sales (sale's growth) is measured as the change in revenue deflated by total assets of the firm, size of firm (SIZE) is calculated as log of total assets of the firm, leverage (LEV) is measured as the sum of current and long-term liabilities deflated by total assets of the firm, return on assets (ROA) is measured as the ratio of net income to total assets of the firm, cash flow from operations (CFO) is measured as the log of cash flow from operations. Robust standard errors are reported in parentheses. ***, **, * show that the coefficients are significant at 1% 5%, and 10% level of significance. Table 6 shows the results of real earnings management through the overproduction model, discretionary expenses model, and total real earning management measures following the model of Roychowdhury (2006) . The coefficient of PYO and MCH are positive and significant in all models, which means that firms with pyramid control and multiple channel control opt earnings management through overproduction and discretionary expenses. Overproduction concept explains that firms produce more of their units and increase the level of inventory in firms so that they can reduce the per unit cost of production; reduction in per unit cost causes an increase in the level of earnings in firms. These activities are considered as earning manipulation because the increased level of earnings can unusually benefit the firms like, increase in their share price, cheap access to external finance, meeting, or beating the earning forecast, etc. The discretionary expenses concept describes that firms reduce their discretionary expenses to increase their earnings abnormally (Anagnostopoulou and Andrianos 2017) . Past research has also found an artificial increase in sales can also be used as an earning management technique in firms (Cohen and Zarowin 2010; Cohen et al. 2008; Roychowdhury 2006) . The decrease in discretionary expenses has a positive and conflicting impact on the cash flow of firms, which is why the abnormal cash flows are not used as a proxy to measure earning management in previous research (Anagnostopoulou and Andrianos 2017) . However, cross-holding structure is insignificant in affecting real earnings management through overproduction and discretionary expenses, so as in total real earnings management.
Control-Enhancing Mechanisms and Accruals Earnings Management
Control-Enhancing Mechanisms and Real Earnings Management
Additionally, the age of the firm is also positively and significantly associated with overproduction, discretionary expenses, and total REM model, indicating that older firms tend to produce more than the required level of inventory and increase or decrease the level of discretionary expenses in firms to manage earnings. Sales growth is negatively and statistically significantly associated with overproduction and discretionary expenses model in firms at 1 percent level of significance, which means that higher change in sales manages more real earnings (Mindzak and Zeng 2018) . The coefficient of the size of the firm is negatively and significantly related with overproduction, at 5 percent level of significance representing that larger firms are less involved in real earnings management through overproduction of inventory. According to Watts and Zimmerman (1986) ; Wang (2006) ; Chan et al. (2014) and Achleitner and Braun (2014) the larger firms face administrative costs and try not to engage in real earnings management activities. The coefficient of leverage is positively and significantly related with the overproduction model and total REM model at 1 percent level of significance, indicating that firms with higher leverage are doing overproduction to manipulate their earnings so that they can avoid debt covenant violations. This result is consistent with Kim et al. (2011); Jaggi and Lee (2002) . Firms with higher leverage have different motivations to engage in real earning management like, firms tend to secure the perception of outside capital providers (investors or debtors) so that they can secure the findings for future (Rodríguez-Pérez and Hemmen 2010), to decrease the perceived risk so that they can improve their reserve bargaining Sun and Rath (2010) .
Return on assets is negatively and significantly associated with overproduction, discretionary expenses, and total REM model which means that real earning management is undertaken even in the presence of performance measures (Anagnostopoulou and Andrianos 2017) . Other control variables carry over the loss, and cash flow from operations are not statistically significant in the relationship with real earning management through overproduction and discretionary expenses, so as in total REM. Table 6 . Results for real earnings management models (Roychowdhury 2006 , multiple control chain (MCH) and cross-holding structure (CHO)) on firms' real earnings management, which are used as main independent variables in this study. Real earnings management measured by overproduction model (ABSOVP), and discretionary expenses model (DISEXP), and sum of both represented as total real earning management model (TREM), which are used as main dependent variables in the study. We have used firms' age, firms' loss, growth in sales, size of firm, leverage, return on asset, and cash flow from operation as a control variable in this study. Age of firm (AGE) is measured as the number of years the firm has operated from its year of incorporation till present, firms' loss is a dummy variable equals to one if firms' net income is negative, otherwise zero. Growth in sales (sale's growth) is measured as the change in revenue deflated by total assets of the firm, size of firm (SIZE) is calculated as log of total assets of the firm, leverage (LEV) is measured as the sum of current and long-term liabilities deflated by total assets of the firm, return on assets (ROA) is measured as the ratio of net income to total assets of the firm, cash flow from operations (CFO) is measured as the log of cash flow from operations. Robust standard errors are reported in parentheses. ***, **, * show that the coefficients are significant at 1% 5%, and 10% level of significance.
Conclusions
This study examines the relationship between control-enhancing mechanisms, notably the pyramid and earnings management activities of firms. Pyramid ownership is analyzed with both techniques of earning management: Accrual-based earnings management and real earnings management. We find that the firms affiliated with pyramid group are engaged in accruals earnings management and real earnings management than firms which are not affiliated with any pyramidal or another group. We further find that multiple control chains groups are also engaged in real earnings management. Cross-holding firms are very few in Pakistan so we could not find a significant impact of cross-holding structure on earning management of firms. In conclusion, this study provides the empirical findings that pyramidal ownership is importantly related to accrual-based and real-based earnings management of firms in Pakistan.
These findings are only applying to the listed firms on the Pakistan Stock Exchange, and researchers should be cautious when applying the inferences on other countries data. These findings are helpful for policy advisers, policymakers, firms' owners, stockholders, and academicians. The findings of this paper are aligned with the findings of Asian and East Asian studies (La Porta et al. 1998 Shleifer and Vishny 1986; Claessens et al. 2000; Faccio and Lang 2002; Bhutta et al. 2016) . These studies revealed that firms become involved in pyramidal groups to expropriate the benefits of minority stockholders and build their empires by throwing the risk on the shoulders of minority stockholders. Future researchers can analyze the impact of pyramid structure on tunneling activities, investment efficiency, and innovation activities of firms in Pakistan or other countries.
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Return on assets is negatively and significantly associated with overproduction, discretionary expenses, and total REM model which means that real earning management is undertaken even in the presence of performance measures (Anagnostopoulou and Tsekrekos 2017) . Other control variables carry over the loss, and cash flow from operations are not statistically significant in the relationship with real earning management through overproduction and discretionary expenses, so as in total REM.
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This study examines the relationship between control-enhancing mechanisms, notably the pyramid and earnings management activities of firms. Pyramid ownership is analyzed with both techniques of earning management: Accrual-based earnings management and real earnings management. We find that the firms affiliated with pyramid group are engaged in accruals earnings management and real earnings management than firms which are not affiliated with any pyramidal or another group. We further find that multiple control chains groups are also engaged in real earnings management. Cross-holding firms are very few in Pakistan so we could not find a significant impact of cross-holding structure on earning management of firms. In conclusion, this study provides the empirical findings that pyramidal ownership is importantly related to accrual-based and realbased earnings management of firms in Pakistan.
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Variable Name (Notation) Variable Definition
Family ownership (FAMO)
A dummy variable, which equals to one if the family has 20 or more percentage of ownership and is the largest shareholder of the firm having a family member as a representative on board, otherwise zero. This proxy has been used by Bhaumik and Gregoriou (2010) ; Bodnaruk et al. (2017) .
Foreign ownership (FORO)
A dummy variable equals to 1 if a foreign investor or foreign firm is holding 10% or more in the shares of the firm, otherwise zero.
Institutional ownership (INSO)
A dummy variable equals to 1 if 5 or more percentage of firm's shares are owned by institutions (mutual funds, pension funds, insurance companies, investment firms, endowments, privately held firms or any other firm providing services of managing funds on behalf of others), otherwise zero. This proxy has been used in Bodnaruk et al. (2017) and (Guo and Ma 2015) .
Widely-held ownership (WIDO)
A dummy variable equals one if firms' shares are widely held at the control threshold which is 20%, otherwise zero.
State ownership (STAO)
A dummy variable, which is equal to 1 if 20 or more percentage of shares of the firm is held by government or any government-owned institute or agency, otherwise zero.
Managerial ownership (MANO)
A dummy variable equals to one if CEO, board chairman, or vice-chairman, or managers hold 20 or more percentage of shares in the company, zero otherwise.
The pyramid control mechanism (PYO) A dummy variable equals one if a firm is owned through a pyramid structure, Otherwise 0.
Multiple control chain mechanism (MCH)
A dummy variable equals one if a firm is owned through a multiple control chain structure, Otherwise 0.
Cross-holding mechanism (CHO)
A dummy variable equals one if a firm is owned through a cross-holding structure, Otherwise 0.
ACCRUALS EARNINGS MANAGEMENT:
1. Discretionary Accruals1(ABSDAJ) 2.
Discretionary Accruals2 (ABSDAMJ) 3.
Discretionary Accruals3 (ABSDAK) ABSDAJ: The absolute value of the residual taken from the Jones (1991) model. ABSDAMJ: The absolute value of residual taken from the modified Jones model (1995) . ABSDAK: The absolute value of the residual taken from the Kothari et al. (2005) model.
REAL EARNINGS MANAGEMENT:
1. Overproduction (ABSOVP) 2.
Discretionary Expenses (DISEXP) 3.
Total REM (TREM)
